INTRODUCTION
Egyptian fish farms depends on different sources of water which have a different physical, chemical and biological properties that can be effects on the quality of the cultured fish and human health (Saeed, 2000; Pulatsu, et al., 2004 and Ali, 2007) . Environmental pollution problem with heavy metals is one of the most serious problems worldwide. Agricultural drainage water contains more quantities of heavy metals, pesticide residues and inorganic materials as a result of human activity which is harmful to the environment (ECDG, 2002 and Ghannam, et al., 2014) . Heavy metals are a toxic and harmful pollutants for aquatic environment and therefore it poses a very serious danger to human health and his life because they can bioaccumulate in fish tissues and they cannot be destroyed or degraded through biological degradation (Al-Kenawy and Aly, 2015) . Heavy metals have a different effects on various fish organs and their tissues which contains a lowest heavy metals levels in comparison to liver, kidneys and gills, which contains higher levels due to bioaccumulation process (Barbara, and Malgorzata, 2006) . Heavy metals are transported to fish in aquatic environment through its gills and other exposed biomembranes by direct absorption from water (Matagi, et al., 1998) . Biochemical composition of fish varied between species according to different seasons, while, fish protein consist of higher concentrations of easy to digest essential amino acids (Sreevalli and Sudha, 2014) .
Previous studies by El-Nemaki, et al., (2008) recommended that, physical, chemical and microbiological quality analysis of both water, fish and fish feed must be continuously performed in fish farms, so that agricultural drainage water can be used for fish breeding. On the other hand, Al-Kenawy and Aly, (2015) evaluated heavy metal concentrations of some earthen fish ponds located at Abbassa, and found that, metals exceeded the maximum permissible limits in fish liver, while it was within the MPL in fish muscles according to (WHO, 1992) . Emara, et al., (2015) found that, heavy metals concentrations of Nile tilapia tissues did not exceeded the standard limits in his study to compare between sewage and agriculture drainage water at Al-Abbassa and Shader Azzam. The same results were explained by Soltan, et al., (2016) whom found that, agriculture drainage water didn't contain higher concentrations of both heavy metals and pesticide residues, and thus, the quality of cultured Nile tilapia was within the standard limits and safe for human consumption. The effect of different water source on survival rate %, growth performance, feed utilization, fish yield, economic evaluation and production of Nile tilapia reared in earthen ponds were investigated by (Ghozlan, et al., 2017) . Therefore, the aim of this work was to evaluate the influence of different water resources on physical, chemical and heavy metals levels of El-Abbassa fish farms, El-Sharqia governorate, Egypt during experiment period for five months from March till July 2018.
MATERIALS AND METHODS

Study area
Two fish ponds were used in the present study located at Al-Abbassa, ElSharqia governorate, Egypt. The first pond received irrigation water from Ismailia canal while, the second used agriculture drainage water. The experimental commercial fish diets were consist of (49.50% soya 48; 24.50% rice bran; 15.20% corn; 4.00% wheat middling, 1.80% soya oil; 1.50% gelatin; 0.50% salt; 1.50% 1 minerals premix and 1.50% 2 vitamins premix).
Water samples
Water samples were monthly collected from each pond during March 2018 till July 2018 using PVC vertical water sampler from at least three spots in the pond between 9.00 am and 12.00 pm at a depth of 30 cm below the water surface and mixed together in a plastic container according to Boyd (1990) . One liter of water samples at each pond was placed in polyethylene bottles previously washed with acid (0.01 N HNO 3 ) and rinsed by distilled water, then placed in a cooler at 4 °C and transferred to the lab for further analysis.
Fish gonad samples
Fish gonad samples of Nile tilapia (Oreochromis niloticus) were collected monthly from 15 fish samples and stored at -20 o C until analysis.
Analytical Methods Chemical analysis of fish diet
Moisture, crude protein, fat, ash, fiber and calories were determined according to AOAC (1990) .
Water analysis
Water temperature, TDS, TSS, dissolved oxygen, pH, ammonia (NH 3 ), nitrate (NO 3 ) and nitrite (NO 2 ) were determined according to (Boyd and Tucker, 1992) . Fe, Cu, Zn, Pb and Cd concentrations of water samples were determined according to APHA (1998) using Atomic absorption spectrophotometer (Thermo 6600, thermo electron corporation, Cambridge, UK).
Fish gonad analysis
Total protein content was determined according to Lowry et al. Method (1951) , while total glycogen by Dubois et al. Method (1956) and total cholesterol by Schoennerimer Method (Sperry and Webb, 1950) . The values are expressed as mg/g wet weight of the testes.
Gonadosomatic index
Fish gonad was taken from 15 fishes per each water type. Gonadosomatic index was calculated as gonad percentage to the whole fish weight as the following equation:-GSI = (Gonad weight (g) / Fish weight (g) × 100
Statistical analysis
Two-way ANOVA was employed to evaluate the variability of the concentration of each metal with respect to different seasons and farms, using the software CoStat ver. 6.4 (CoStat, CoHort software, USA). The analyzed data were expressed as mean ± standard diviation (SD). The inter-elemental relationships were performed through Pearson's correlation coefficient matrix. Significant differences are stated at P<0.05 (Bailey, 1981) .
RESULTS AND DISCUSSION
The chemical composition of experimental commercial fish diet was as follows: 91.70% dry matter; 35% crude protein; 8.90% lipids; 5.80% ash; 6.0% fiber and 389.32 (Kcal/100 g) calories. The optimum protein level for tilapias which range between 20 and 40% crude protein (Wannigama, et al., 1985; Siddiqui, et al., 1988 and Ghozlan, et al., 2017) .
Physical water quality parameters
Physical water quality parameters in fish ponds throughout the growing period (March-July 2018) are represented in Table 1 .
Water temperature is the main environmental factor responsible for the growth, activity, safety of fish and other aquatic organisms (Boyd, 1990) . Water temperature reached to highest values (34.10°C) during July 2018 in both irrigated and agriculture drainage ponds water. The monthly average values of water temperature recorded higher values (27.30±3.98) in irrigated water supply, while the lowest temperature monthly average (25.94±4.16) recoded in agriculture drainage water supply. The obtained results indicated that, water temperature values were suitable for fish culture in both types of water as reported by (Boyd, 1990; Broussard, 1985 , Soltan, et al., 2016 and Ghozlan, et al., 2017 whom reported that, tilapia fish grow well in high water temperature and the optimal value was 24-30°C. They also, mention that water temperature reached its maximum values during August, however its minimum were observed during April and November.
The lowest values of total dissolved solids (233, 211, 259, 298 mg/l) were observed during March, April, May, June, July 2018, respectively, in irrigated water supply, while the higher values (455, 394, 563, 622, 475 mg/l) were recorded during March, April, May, June, July 2018, respectively, in agriculture drainage ponds water. The lower and higher monthly average of total dissolved solids were (271.40±57.32 and 501.80±90.45 mg/l), in irrigated water supply and agriculture drainage ponds water, respectively. The highest monthly average (205.80±52.04 and 113±27.27 mg/l) of transparency were recorded in agriculture drainage ponds water and agriculture drainage water supply, respectively, while the lowest values (38.60±19.30 and 58±22.21 mg/l) were recorded in irrigated water supply and irrigated ponds water, respectively. TSS values were significantly increased during experiment period in irrigated water supply, while it showed fluctuation in the other three different water resources. The monthly average (±SD) of pH values were (8.00±0.50, 8.02±0.63, 7.60±0.65 and 8.28±0.41) for irrigated water supply, agriculture drainage water supply, irrigated ponds water and agriculture drainage ponds water, respectively. The pH values were fluctuated during the five months of experiment period in all water supply. The present results agree with (Boyd, 1990 , Saeed, 2000 , Ali, 2007 and ElNemaki, et al., 2008 . On the other hand, Johnson (1986) recommended the range (6.5 to 9.0) of pH for almost freshwater fish species. The higher pH values in agriculture drainage water could be due to their higher rates of phytoplankton which contains high values of phosphorus and nitrogen in comparison with irrigation water (El-Nemaki, et al., 2008) or may be due to algal blooms (Padmavathi and Prasad, 2007) .
Chemical water quality parameters
Chemical quality parameters of water during experimental period (March-July 2018) are shown in Table ( 2). Dissolved oxygen is one of the most important environmental factors which considered a limiting factor for success or failure in intensive culture and depends on water temperature, fish biomass and rate of water exchange. An excellent aquaculture attribute of tilapia is their tolerance to low dissolved oxygen concentration (Simon, et al., 2011 and Hute, 1972) . Soltan, et al., (2016) reported that, 5 mg/l and above of DO is the appropriate and preferred concentration for most fish species. 
* Monthly average (MA) ± standard deviation (SD)
The higher monthly average of dissolved oxygen were (6.78±0.82 and 6.66±0.80 mg/l) in both irrigated water supply and irrigated ponds water, respectively, while lowest values of DO (5.20±0.95 and 6.24±0.42 mg/l) were recorded in agriculture drainage water supply and agriculture drainage ponds water. The obtained results indicated that, DO was suitable for aquaculture, and this agree with (Boyd, 1990 Abdel-Tawwab, et al., 2007 and Ali, 2007 El-Nemaki, et al., 2008) . The higher value of dissolved oxygen in water may be due to the increase of photosynthetic process as a results of the presence of great amounts of phytoplankton (El-Nemaki, et al., 2008) .
Generally the levels of ammonia in water ponds remained below levels (1 mg/l to 2 mg/l) which would cause chronic toxicity problems for fish species and it depends on pH value, where at higher pH, free toxic ammonia is released to critical levels. Tilapia fish is more tolerant to elevated levels of ammonia than more other sensitive species, while some tilapia have been shown to acclimate to higher levels of ammonia after chronic exposure to low levels (Barry and Robert, 1979; Boyd, 1990 and Johnson, 1986) . Agriculture drainage water supply and ponds water showed the higher monthly values of ammonia which recorded (0.53±0.14 and 0.45±0.13 mg/l), respectively. The lower monthly values of ammonia (0.11±0.03 and 0.14±0.06 mg/l) were recorded in irrigated water supply and irrigated ponds water, respectively. Our results agree with (El-Nemaki, et al., 2008 and Ghozlan, et al., 2017) whom mention that, the fluctuations of ammonia reached the highest values of 0.13 mg/l during August.
The lowest monthly values of nitrite (0.15±0.03 and 0.19±0.08 mg/l) were recorded in irrigated water supply and irrigated ponds water, respectively, while both of agriculture drainage ponds water and agriculture drainage water supply showed the highest monthly values of nitrite which recorded (0.51±0.17 and 0.29±0.08 mg/l), respectively. The lowest monthly values of nitrate (1.46±0.27 and 1.54±0.42 mg/l) were recorded in irrigated water supply and irrigated ponds water, respectively, while both of agriculture drainage ponds water and agriculture drainage water supply showed the highest monthly values of nitrate which recorded (3.62±1.15 and 1.92±0.50 mg/l), respectively. The higher levels of nitrate in agriculture drainage ponds water may be due to the higher values of nitrate which found in agriculture drainage water in comparison of irrigation ponds water, and this led to increase the values of ammonia which nitrified to nitrate due the high values of Do (Boyd, 1990 , Gross et al., 2000 and El-Nemaki, et al., 2008 .
Heavy metals concentrations of water
Generally, agriculture drainage water ponds and supply showed the higher monthly average values of Fe (395.20±44.26 and 323.20±42.77 µg/l), Cu (35.70±15.61 and 32.56±6.88 µg/l), Zn (104.60±32.16 and 60.02±17.24 µg/l) and Cd (1.40±0.38 and 1.04±0.51 µg/l), respectively, while irrigated ponds water and irrigated water supply recorded the lowest monthly average values of Fe (131.60±9.15 and 192.20±44.13 µg/l), Cu (14.32±2.10 and 15.74±4.14 µg/l), Zn (35.60±9.39 and 36.86±12.90 µg/l) and Cd (0.06±0.01 and 0.09±0.06 µg/l), respectively. On the other hand, the most heavy metals reached to its maximum values during April and July (Table 3 ). The obtained results indicated that, higher heavy metals levels were observed in agriculture drainage water compared with irrigated water. These results agree with (Saeed, 2000 and El-Nemaki, et al., 2008) whom stated that, usually agriculture drainage water contains widely heavy metals levels than irrigation water. The results illustrated that, heavy metals were not exceeded the maximum permissible levels which reported by (ECS, 1994 and USEPA, 2006) whom stated that, the maximum permissible levels of heavy metals in water as follows: Fe (1 mg/l), Cu (1 and 0.013 mg/l), Zn (5 and 0.12 mg/l), Cd (0.01 and 0.0025 mg/l) and Pb (0.05 and 0.0025 mg/l), respectively. 
Biochemical composition of fish gonad
The mean values (±SD) of protein, cholesterol, carbohydrates and glycogen of both fresh water ponds fish and agriculture drainage ponds fish were (2.26±0.39 and 1.90±0.38 mg/g), (346.67±132.46 and 456±88.26 mg/g), (1.35±0.37 and 1.29±0.92 mg/g) and (1.30±0.61 and 1.91±0.18 mg/g), respectively (Table 4) . Gonadosomatic index is the ratio of the fish gonad weight to body weight and it is particularly helpful in identifying days and seasons of spawning, as the testes of gravid fish swiftly increase in size just prior to breeding season and this index is helpful for better management of freshwater fisheries and prevention of fish capture in breeding season to conserve the diversity of fish (Sreevalli and Sudha, 2012) . GSI index of Nile tilapia gonad during experimental period (March-July 2018) are represented in (Table 5 ). The mean values of gonadsomatic index of Nile tilapia fish gonad of both freshwater pond and drainage water pond were (4.49±1.22 and 3.59±1.07), respectively. Similar results were reported by (El-Nemaki, et al., 2008) whom mentioned that, GSI index of Nile tilapia was (0.162 ±0.02) grown in agriculture drainage ponds water and this conclusion may be due to perfection of the physical and chemical water quality parameters.
Relationship between physicochemical parameters and heavy metals levels
Correlation coefficient matrix was determined to explain the relationship between various physicochemical analysis and heavy metal levels of different sources of water. Different noticeable significant correlations were reported between different quantitative variables and it was presented in (Table 6 ). Water temperature was negatively correlated with all physicochemical parameters and heavy metals except dissolved oxygen showed positive correlation (r=0.994). On the same way, dissolved oxygen showed negative correlation with all physicochemical parameters and heavy metals.
CONCLUSION
Physical, chemical and heavy metal levels of different water resources of two fish ponds were differed significantly but not exceed the permissible limits, so complete analysis of water and fish before and on a periodical basis during fish growing seasons must be performed continuously to assure good quality of water and fish production, furthermore, the levels of pollutants and GSI must be continuously monitored in this important fish farms to improve the quality of the produced fish species.
